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The threshold model of feeding territoriality originally predicted that animals defend territories between a lower and upper threshold of food abundance in an all-or-none fashion (Carpenter & MacMillen 1976; Wilcox & Ruckdeschel 1982; Carpenter 1987) . However, when individual variation was incorporated into resource defense theory, a more continuous change in aggression was predicted (Wolf 1978; Craig & Douglas 1986; Grant 1997) . As food abundance increases, the frequency or intensity of territorial aggression initially increases continuously from low-intensity scramble competition to the infrequent defence of nonexclusive territories, to the vigorous defence of exclusive territories (Craig & Douglas 1986; Grant 1993) , then decreases continuously as food becomes superabundant. Therefore, the threshold model of territoriality, or its more continuous version, predict either an upper and lower threshold for defence, or a dome-shaped relationship between the frequency or intensity of territorial aggression and food abundance, respectively (Grant 1993).
Considerable evidence of the variability in how frequently individuals defend territories or whether or not territories are defended at all has now been documented in various taxa (Wilcox & Ruckdeschel 1982; Monaghan & Metcalfe 1985; Lott 1991; Goldberg et al. 2001; Grant et al. 2002) . While many studies show a decrease in aggression as food abundance increases (i.e. the right side of the dome-shaped relationship : Magnuson 1962; Slaney & Northcote 1974; Johnson et al. 2004) , fewer studies have shown an increase in aggression as food abundance initially increases (i.e. Newman 1956; Keenleyside & Yamamoto 1962) , and even fewer have documented the dome-shaped relationship (i.e. Wyman & Hotaling 1988; Grant et al. 2002) . Given that an individual defends a territory, optimality models (Hixon 1980; Schoener 1983) predict that territory size will decrease with an increase in food abundance and intruder pressure (Schoener 1983) . These predictions have now been supported by many studies in a variety of taxa defending both ephemeral and more permanent territories (Grant 1997; Adams 2001) .
Juvenile stream-dwelling salmonids defend feeding territories against conspecifics under laboratory and field conditions (Slaney & Northcote 1974; Dill et al. 1981; Keeley 2000; Imre et al. 2004 ). Because territory size can limit the abundance of juvenile (Grant & 
